EDITORIAL SYNOPSIS This is a study of nine patients with this rare tumour involving the duodenum. Radical resection is advocated.
. It also shows the rather indefinite symptoms Examination of the abdomen revealed no abnormalwhich are of a type that would be consistent with ity save in the patient who had a large, palpable many gastrointestinal diseases (Table III) .
liver, and, except for this same patient whose urine contained 5-hydroxy-indole acetic acid, the laboratory tests were of little help in evaluation. Radiological examination after a barium meal showed a duodenal deformity in six cases and antral gastritis in another. A correct pre-operative diagnosis was made in the one patient whose symptoms suggested a carcinoid syndrome and whose urine contained 5-hydroxy-indole acetic acid. The pre-operative diagnosis in the other cases can be found in Table II.  Table III analyses the symptoms. (1947) stated that the first pathological description of carcinoid tumours was made by Langerhans. The low-grade malignancy of these tumours prompted Lubarsch (1888) to call them the 'little carcinomas. ' Oberndorfer (1907) coined the term 'carcinoid' tumour. Silver-reducing granules in the cytoplasm of the cells forming carcinoid tumours were illustrated by Gosset and Masson (1914) and because of this it was thought that these tumours arose from the Kultschitzky cells. The development of a typical syndrome of symptoms, the so-called carcinoid syndrome in association with metastases from a carcinoid tumour, was first described by Isler and Hedinger (1953) . SITE Formerly, 90% of carcinoid tumours were thought to arise from the appendix ( van Weel, 1962; Kinley and Penner, 1962; Dockerty, 1955) . However, a more recent survey shows this to be closer to 60 % (Kinley and Penner, 1962; Ritchie, 1956) , the remaining cases arising from other sites in the gastrointestinal tract or the bronchus.
Duodenal and ampullary carcinoids are rare. MacDonald (1956) found eight carcinoid tumours in this anatomical location in his review of 149 cases of carcinoid tumour discovered at necropsy. Of the 565 cases of carcinoid tumour collected from the literature and reported by Dockerty (1955) , only 10 arose in the duodenum. van Weel (1962) stated that the duodenum is the rarest location for carcinoid tumours and Ritchie (1956) reported an incidence of 0-2y% at this site. A carcinoid tumour arising in the pancreatic ducts has been reported by Peart and colleagues (1963) , and the simultaneous development of a duodenal carcinoid and a non-beta islet cell tumour of the pancreas was reported by Gerber and Shields (1960) . Table I illustrates that duodenal carcinoids have a maximal incidence in the first portion (57% of the 30 cases in which the site was given), less frequently arise from the ampulla of Vater (23 %), and are only rarely found in the third part of the duodenum (3 %). In the present series of nine cases, two arose from the ampulla, three from the first part of the duodenum, three from the second part of the duodenum, and one probably from the cystic duct (Table IV) MACROSCOPIC APPEARANCE These tumours are usually reported as being 1 to 2 cm. in diameter; however, three tumours in this series were approximately 6 cm in diameter. Careful palpation may fail to demonstrate the smaller tumours which may be evident only after a duodenotomy has been performed. The tumour is usually rounded or polypoidal and has a firm consistency. The mucosal surface is usually intact, but, with progression and growth, ulceration may occur. These tumours are primarily submucosal in location and are yellowish-tan to light orange colour on sectioning. They may penetrate the muscularis layer to the serosa or adjacent organs, for example, the pancreas, but rarely do they perforate into the peritoneal cavity. Mrazek et al. (1953) found that three of the eight duodenal tumours which he reported had invasive characteristics. In our series of nine cases, all had this invasive property. Circumferential encroachment of the lumen of the bowel is rare. Lymphogenous and haematogenous dissemination may be evident and metastasis may occur in any organ or tissue (Table V) . islet cell tumour of the pancreas, and histological diagnosis of tumours in this region may be very difficult. Williams and Sandler (1963) showed that tumours arising from the fore, mid, and hind gut embryonic divisions have different characteristics. As the pancreas and the duodenum proximal to the ampulla of Vater are derived from the foregut, it would be expected that carcinoid tumours in this location would tend to have a wide variety of histological patterns, with argentaffin granules rarely being present. The association with the carcinoid syndrome would be frequent and the tumour would have a low 5-hydroxy-tryptamine content and frequently 5-hydroxy-tryptophan would be excreted by the tumour with a high incidence of urinary excretion of 5-hydroxy-indole acetic acid. Metastases to bone and skin would be commonly noted. Carcinoid tumours arising in the remainder of the duodenum, which is of mid gut origin, would be expected to have a characteristic histological structure with demonstrable argentaffin granules. The carcinoid syndrome would frequently be associated with a high content of 5-hydroxy-tryptamine in the tumour and 5-hydroxy-indole acetic acid in the urine. The tumour would rarely secrete 5-hydroxytryptophan and bone and skin metastases would be unusual.
MacDonald and Robbins (1957) reported that the pathological changes in the heart valves of patients with the carcinoid syndrome were found to be unlike those in congenital, degenerative, infectious, or collagen diseases. In a review of the reported cases the pulmonary and tricuspid valves were chiefly affected with pearly-gray thickening of the valve cusps, binding the edges together and causing a stenotic process occasionally associated with regurgitation, and right ventricular hypertrophy. Pearson and Fitzgerald (1949) reported an average age of 25 years for appendiceal carcinoids and 55 years for the extra-appendiceal sites. These findings were substantiated by Kinley and Penner (1962) in their review of 52 cases; they found that the average age of patients with appendiceal carcinoids was 34 years and that the average age for other sites was 66 years. In the total series of 10 cases studied at the Lahey Clinic, including the case previously reported by Warren and Coyle (1951) in which the tumour was situated in the periampullary area, the average age was 54 years (range of 40 to 65 years).
SEX INCIDENCE This series, and according to Davies (1959) , several other series show an approximately equal sex distribution.
SYMPTOMS AND SIGNS
Carcinoid tumours do not have a classical symptomatology except when the carcinoid syndrome has developed. This lack of specificity of symptoms is evident by the variety of pre-operative diagnoses. This feature was also commented upon by Mattingly (1956) and van Weel (1962) . van Weel stated that carcinoid tumours of the duodenum sometimes give rise to a dyspeptic syndrome marked by nausea, vomiting, epigastric pain, and diarrhoea. He remarked that haemorrhage was rare but might be caused by an accompanying duodenal ulcer. Gerof et al. (1960) reported a case of massive gastrointestinal bleeding from an eroded carcinoid tumour in the first part of the duodenum. Tumours in the ampullary or periampullary area may produce symptoms relevant to obstruction of the common bile duct (see Mattingly) or to the pancreatic duct (see Brunschwig and Childs, 1939) . Mattingly (1956) , Gerber and Shields (1960), and MacDonald (1956) have reported a higher incidence of peptic ulceration associated with carcinoid tumour than is found in the normal population. MacDonald, in a review of 18,000 necropsies, noted gastric or duodenal ulcers in 38% of the patients with carcinoid tumours, whereas the incidence of ulcer for the entire necropsy series was only 5.5%. Mattingly found a carcinoid tumour of the duodenum producing a high intestinal obstruction and another which caused a chronic duodenal obstruction owing to prolapse of the tumour through the pyloric ring. Isler and Hedinger (1953) 
